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HiM A^A/N, u> ifH HIS 
DUMB OLD BoA' r i 





^ooH\ 


V 


Hfc’s DEMOLISH CD MV 

MND/M^-SfACE A^AlAJ. 



i CMOS £ 4 VCR-V SHELTERED 

SP0T “ •£ ‘f UfODERSTAMP 

iomat's happenimc, . £v/e*v fin? 
he ^oes By, the mjatc* 

All CHUMt 0 uf> 



if's HIS BCW WAVE -WA-ri 
DOiNS, flU. •THE DAMAGE 




Oh, <Hfl-r's ■fEWMMBLG'/ <Hg- man must bg 
a WAVING, LUfJfl”flC 1 



SURFACE WAVES 








Ip I sTicK fftV FiNCER |N sUpOeNUV J ir mflkgs TWE i/V"TER. 
NEAfiBV RISE TO FORM* ft SORT OF "SPftRg Tlfis' "THE EXTRA 
-THICKNESS LEADS TO OSCILLATIONS ; which ELIMINATE" IT, fOlZMINCf 

toNcENTftiC SUKFAC£ u/ftV6S. These app£*R to travel at 

A CONSTANT Spgeo, IOHICH I'll CALL V s ; AND AS THE/ 

move ; Tney slowly pie auaV. 



/A Similar EFFECT occurs iF, instead of sticjciWc-, your. 
FINDER lWT6 THE WATER, you PtaU. |T OU.T. As ft- RESULT. 
<HE liquid TENDS TouMED ft FREE - PLRNftR SURFACE. 



U THE WAVES PROPAGATE, IWEy SPREAD THEIR EWERS/ OVER- AW fWCREAS/N^ AREA 




/And since energy is ConS&KvbI), 
•The h©4«t - or /AMPLITUDE- of -rtf 
WAVES Alusf PRC^RESSIVEL/ decrease - . 





AN OBJECT MOVES AgouT IN THE WATER f IT EMITS THIS 'Tyf’E OF ujflv/C, 

THEKesy ROUGjHSNlNQ IHe SUftF/fcg OF XHE tV/KE*. 


<ne loaves act on -rue fluid. 

<Hey START TO SEPARATE THE HolECULES 
UPSTREAM^ lETTiNE THE THERE 

Movg towards the object. 


If X WANT TO TAKE" A- LOOK AT THAT ; lO 8 gTTeft FIND A u)Ay 

of following the fluid as it Moves. 



Dom't you. THINK THAT5 fl RATHER COMPLICATED SYSTEM; INSTEAD OF 
AACNiNO THE OBJECT . X SUREST yoLA KEEP IT FivED AND Moi/E THE FLUID 


<qOOD IDEA. How A-BouT 
-frtis? It’s a Reduced-scale mod«.\ 

OF A CANAL f WITH A PLUNDER, /n j 
ONE END TO Move IMP water. J 



'£$’ you MOVE THE PLUN 6 .FR at a 
5 PCED V ; then THE WATER NEARBy WILL 

also move at speed V. . 


6 




HUCO WOT’S KLATiOW 

Zll- Push THE Fluip sloujl)/ ( at A SPEED V i-OVV^S 
'THAK THE 5P£££> \4 of SURFACE WAVES, into this 
bottleneck . 




iv this coNve^e^ Re^io^ 

THE WATER level )5 vi<?7Vrtuy CONSTANT 
*wo the fuud Acct LEGATES... 


Line RAPID 5 on a river 


CoMfe 0H, GUV- ive KNOW AflAHT 4LL- 

"TWAT , don’ we? C* - ) 


( Kjow 111 - Pu.Sd tW£ 
water at a speed V 
GREATER thaw the speed 
v s of 5u«FAce waves. 




“tHe FLUID behaves 
iw two totau-V different 
WAYS, DEPENDING of WHETHER 
THE" NUMBER H ' V/V 5 
(lohich is Similar to the MACH 
NUMBER in aerodynamics') 15 

§<6AT6* OlR LESS THAN 1. 


(*)SeE fU^MT CF F/^KJCV , SERIES 


? 




Ip you. PULL G,EKJfL> WO "THE SP££D V oF THE FLUID Auufly5 STFV5 LESS 
-the speed V s of SURFACE w/AVES, -then the uwer DECELERATES 
.n -this DlVERQewT REGION, and rue height of the MAreR rfmwjs viCtualeY 

CONSTANT. 





y// On rue other. hand, t p x 

PULL "THg PLON^E* Vf^oROUiL'/ t x 
Pdn't make -nig watba- pile up. 

The surface of the fluid Becomes 
AW&Z.J awd - *, th» 5 7)lVE£$e/vT 
(?£<$! ON - rne Pluid ACCELERATES 


A1ACH WUMtfgfc 


(T<± 



These two radically V______ 

DlFffrpENT KINDS OF BEHAVIOR A«E SUMMED UP IN THE THEOREM Of THE F#eNC* PHysicftT HU60NIO7:) 


Xw a CONVERGENT 
REGION Fluid. 

<HB LEVEL' 


TtV ft DlVcRG)EN)T 

■THE FuiiO: 
-the 


Speed V LESS Than 
• rue’ speed V s OF 

SURFACE WAVES 
(/Mach nuw6ER M< 3-) 

Speed V GRFAteR. than 
the speed V 5 of 

SURFACE waves 

Cmm* NUMBes M > x) 

ACCELERpfTeS 
ST^VS CONSTANT 

DECELERATES 

Rises 

DECS LERATES 
STAVS CONSTANT 

accelerates 

DROPS 

• 



LeMrte see,,, "foe mo*e Vee g>o£ 5 Less QuickC/, > 
-fne less the spsep £j€ts bi<%£/?.,. *r lefts?, Mote o& 
mss ■ ■ oA o ir l»c uwaa wny «u«r ?X"li.l/.,>s 

>—---^=C n '™H,: . 
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All. -that u*t er's Too HErtvy fo r. me to xeeP shoving, it a^iowP* 
a puhogier. 'There's qoT to be a 'better wav,.. . 



A stroke of genius ! By altering, THE 

^jsj^Le of the chawneu T control. tH£ 

V at w *ich rue water plows. 


'AN&) OfJ) MATE 

VeftV c h4^geb 


EvetoF< Nk 


^ A 

THE RESULTS EX/ICT'O' 


the same. 



Balk To the ^,r^ 

FLOLJ IM f\ D)\ZEfi£»ENT ‘S. 

R&GtIOW. Beloio The CRITICAL i 

SPEHO Vs , the fluid D£'CEL£’/?AT£5 

«ko the water leveu is Is/EARLV 

CONSTANT. ) 


t A / 


me FLUID ARRweS Nvl 
UJITH A SPECD V ^REfTTEjR. 

IMHbJ THE CRITICAL 5 PE 0 D V s , 

Then the surface b£lomes LOWBR 

/AwD THE uiATEK. iACC £xLRRAT^S. 




AT 



/ /// \ 

' A'/o, o 







5peed V 

LESS THAfO THE 

SPEED V s <3P 

SURFACE IVAV&S 

^/Iach number 










/ip 


v>v 5 


/f &x PA u C 

A, /Lr zone £sr ;<>■ 

! 'A 


[MACH NOM btH 





WAVE FRONTS 


LET 5 TAKE AhJGTneft LOOK AT -TH6 fLC.'jJ 

a coMvew^eMT ReerioM. 







TH£ SPE£D V OF THE FLU.ID <5 LESS 
THAfJ THE SPEED V$ (W iUtffACL £5^ > <H£N/ 

THE SpPED /K/C-ftEASPS AND TH E LEVEL 5TAY5 

CONSTANT ^ 


v>v 

M>± 




V>Vs 

M >1 







V less than/ V 5l 

M LgSS THAN , L 




Bu^ if tm£ speed V 
•s GREATER, than 
(A'A'Tek level RISES A^I> "The 
Fluid SLOWS DflWM. 


Caioni Akch IE* 


'f'lo.-r j-r A BIT 
FuftveF ' 






■ Jy PAAAMFfF/^ DE5GF \ B/L/O] t^f 

" ~ FLUID CrfAfv/qe b RAMaTicaLlV WHEtfe /T 

Fo«« S A BAM K , or a WW S FRONT. Thf u»t« SLOWS DOWN A»p me 

LEVEL- RISES. 


1 




FLOW ROUND A 
CONTOUR 



OK , (vciV THAT wz!\j€ sorted Au- that ollTs £ 

LclAMT TO 5 Tu Oy THf FCCW OF A FLOtP *ftouND A 

CONTOUR. dec start * ceo,iME where 


TAE SPtEP V Of- THG pUJfD IS LfSS TH 




-r'i-U FAKE iXP A BoAr SHAPE - vVI Tj4 
Th^ee- successive corners. 



C ^he Feu ip Accelerates at the bow, 

which FORMS A CCNVeK^FNT Re$\ON, ) 



... yu-R , that!s wot ir 
Bo/l^ dahaj ter. The speep’5 
FASTEST AtfAHvo the second 
THE- B6AM. So THe FLUID SLOWS 
PAWN/ UNTIL. IT caches The STtftN/ > 
STAV/N 1 at a CONSTANT blinkin' 
L£VEL until- it qets BAae ^ T4£ 
same speed wot it 'ad at th£ BOIV 




SURFACE WAVES / tkaveunci at a speed V Sf can move 

UPSTREAM and TRANSMIT ENERGY TO THE FLUID. Sc The Flu IP 
•'KNOWS* -THAT AkJ OBJECT IS COMING AND has TlfAE to ^ST 
rT5ELF READY it) M£K if, ;£f Bec,rwS To MOVE 
APART BEFORE” THE OBJECT ARRIVES. 


V<Vs 


^Moy upstream * 

NERe 


By Huqowiot’s ‘Ti+eoReM, we k^ow 

THAT rue FLUID SLOWS DOWN ffT THE 
Bow, SPEEDS of AT THE BEAM/ AND 
3U2WS DOWN ACjAtw AT THE STERN. 


K/oiO iAl QOINQ TO TILT THE 
CHANNEL A Brr MORE SB THAT ThE 
SPEED V OP THE FLU-iD BECOMES ^REATtR 
THAN) THE SPEED V s OF SURFACE U/AV£5 


0 0 


Z 8 )“ 




LE-VEL- k)|TH THE SOW, The WATER is SUDDENLY SLOWED DOWN AND 
RISES HIC)HER Than THE ORIGINAL WATERUlNE’. On Pass/n^ the SECOND CoAN££ 

The water is speeded up a<,ain, even SUPEflACCELEKATeD, that is, iNcreascd 
to a 5Peep GREATER than that of "PRee-" flow'. At the same Time the 

LEVEL PROPS 8EU3D THE WATER Li NE . LEVEL WITH THE ST£RN, THE SPEED AMD 
LEVEL ARE 5UDDENLy READJUSTED To THeiR ORIGINAL VALUES UPSTREAM. 





THE ROW WAVE 


Iw THIS REGIME, lOHEtfE THE SPEED V 15 <tRFATeA THAN THF SPgED Vs 

of surface vvwv&s, iNE FiMD WXVEPRorOTS. The BovV, Fofc example, €/Mit5 

SUftF^E K/Ave5 THAT TRAVEL TOO 5 LocoL^ m f^oVS UPSTREAM HwD 
THEAEFoflF FiLE UR A^A.NST EACH OTHER To FOAM 4 MOUND OF UOUlD, 

the 60 W WAVE. 



Mo., /OU don't $£T ^EXPANSION FRONTS. 

LOOK5 AS IP THEY ONLY HAPPEN ^ewTLY. 



'TResias is ri^hT. LemwY. "The chants in 
SpecD and i_ev£l happen Suddenly at the 

SOM/ AND STgxN, By m£*NS OF WAVEF^NITS. 

In COJtRAST, at ThC BEAM, THE Spggp Arvp LEVEL. 

CHAN)C,E continuously, across an fcXpyANSIOfV 
FAM. 


Observation, Lenn/. Observation 
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A REAL BOAT HUU-, T tie BEAM 15 fO BV A SUCCESSION Op veRV 

AlAN'V "TlMV CORNERS. 


UPSTREAM 



Amo the SreRH WAVE assures a smooth join *ath the fluid 

DOWNSTREAM- WHICH is. WHV BOATS Don't LEAVE FURROWS BEHIND 1'H£/A. 


The same wAy, -the c?£AiAjMA. , cr~^ s ^_^ 

DIFFERENCE iM SPEED, DU.E TO WATef? BElNEi 
carried au5N&i ia/iTH THE boat By FHicTICAI, 
(S CANCELLED CU-T By THE TuRBULEnCE OF THE 
.. _ _ Boat's _„ 


Ver a^ain, T'ire^ias Ood Bean, 
NER ASTOUNDS WE ■ WHAT? 




A/^^HEy! IVe discovered the' 

[ FUNDAMENTAL PRiNCiPlF of 

V FLUID MECHANICS}! 


» rv^ ^ r l 

Please leave me fluid 

IN -THE STATE IN WHICH 
you WOUlD WISH TO FIND IT 




MEASUREMENT OF SPIFD 



(♦) See Appendix A ^ PA ^> £ 1 ')- 


J5 







"That's only to be expected. 3 n this 

REGION, NEAR A BUJ NX BoW THE SPEED V 

fau .5 below the critical speed V 5 


Its almost as if -the OBTECT uses 

"The bow wave to buu-d itself a 
REGION WHERE V IS LESS THAN \J 
•To do a ke it Easier to navigate. 





But then, 'cw can the water g»epdakt o the mi 

WHEN ITS SPEEDS SO BUNION* Ulttf? 


f't-E'ME'NrAft.y, My beAH PELICAN; IUHERE the- FLUID 
slows down ? the level rises, and vice versa. 







s all b/nnin^ to 

SOME KiMD OF SENSE. 


Come alonq, ye Seekekp 
AFTER Kmowlepoe( DwneF time 






You KNoW ; IT wouldn't B£ A BAD 
THING, IF you COULD Q£T RlP OF THOSE WAVE S, 


lri£y WASTE ENERG, y, 
THAt's FoR SMB [ 






Oh Yck ! 

•3- «° 

^ ° 

SUM FINK ‘5 


BftElVl/Y .* 





YES, THERE5 ENER<k1 THERE ALL RIG,HT. ThE PROOF IS THAT TH& GU.i IN THE 

spb£s>boat demolished our. landing-stae,e- 


you COULD C,BT /ADVANCE 
WARNING, OF THE FLUID AHEAD, THE 
wave wouldn't Form.... 



So ... TO MOVE PASTEfl THAN 
SU RFACE WAVES } you have To be 
ABLE TO CONTINUE TO ACT ON 
THE FLUID UPSTREAM. 


<T% 


Dishes, 
Archibald. . 


iHEHE'S C\OT To 
B E A U)AY. 


AHA! 









^ Here-'s how it is . YOU propel ^ 

THE canoe at a SPEED V, GT?EATE£ 
than/ THE SPEED V s OF SURFACE 
WAVES. ME... X'u. stand at -the. 

BOW AND TRy TO USE My PADDLE TO 

spread apart thf mtcr molecules upstream, 

AS iF I'm TRyiNS TO WARN THE/* 

THERE'S A CANOF COMING. A 1 


Hey j 

"ThPi-T’s QREAfi 





<qV& S TH4T5 
rJOT |T. 


10h>vt wek£ 

you doinq 7 

' 7" 


Norn>M&. Archie NAS 
WAfiMl rJG) -fWg MOLECULES 


£t CAAj'r possi 8 L/ 100RK, you know ■ Jf= you h/amt to "wAR-N*' 'rhie 
M olecules, as you said, twen youW Qot to put som£ other MATERIAL 
OBJECTS /WTO THE WATER UPSTREAM... AND THOSE DILL JUST CREATE THEIR. CHON 
Ujaves. Tr's a vicious circle. 







Sophie says that all. 
yeR voin' is Postpone' the 

PROBLEM. 



She 5AY5 its ,mposSi8le to sail a Boat 
Without aiak^mq a Bow wave. 



iNWNOI ARCHiE DISCOVERS 

lUctooHmoDmNics 



ELECTRIC. CURRENT X, which IS PERPENDICULAR, then the fluid 
EXPERIENCE a LAPLACE FORCE 0 F intensit/ £B, whose Direction is given 
8V THE |8 

RIGHT-HAMD RULE: ^-L 

X- >^F 

Hold the Thumb, index finc^bf-, and Middle: /t «?“ 

F/NG,eR OP THE RI^HT HAND As SHOWN. SUPPOSE [ 

THAT THE CURRENT plows /N -THE DIRECTION op TWgr -- J / 

middle: FiN6E£ and THE' AOA§NETIC_ FIFLX^ in / 

TmE direction Of <H 6 INDEX pin^eR Then THE WW) ( 

FORCE acts in THE DiRecr/oN of THE THUMB. I 1 



_ 'Thumb- may the 
Force be with Yowl 



^0 






YUPPiN 'ZCK - wots 

rwS 

^py ~ 

-$o 



j J VE MADE a 

MAGNETO HYDRO DYN/AA 1 IC 
CONVERTER uKe the one 
iNveNrev iN mo BY th£ 

i English physicist FARADAY. 





Because it converts £t-gcr£i< 

Monoid - o« Kinetic eN£RGY. 


converter ? 

U)HY ? 

eneR&Y into 


i . >F/ 



''TME' /MAGNETIC FIELD VecToft B AND THF 
CLRR-EaJT VECTOR- I -To^eTHER- \utTH -Twer AY* 
OF "TH £ CANAL, FOR.^ AN OftTPO(gOMAL 
_ COORDINATE FRAME. _^ 


Vh6 COIL PRODUCES A MAGNETIC FiELD, AND T-'JB ADDED SAuf TO Trie U/ATgR to /NCRease 
l-rs ELECTRICAL CONDUCT/V/Ity. i CAN USB THIS RHEOSTAT TO ALTER THE AMOUNT OF 
CURRENT plo iV/NC THROUGH THE WATER. 




6y yARViNC TH£ CURRENT 

•4 

X Th£ MAGNETIC 

Field 3 you. can MAKF 
THE FLUID ACCELERATE 

or DECELERATE: at will 



INTERACTION ttflttiON 


""St£M5 -T0? ME, "THIS SHAG,<qV DOG, ST 0RV5^"X 

SECOMin' A BIT OP A WILD ^ 00 SE y 

CHASE. 


When ue STAirreP, 

T WAS ORL ABAHT 
FLUIDS an' 
FLOWS. 




Me, IT^S ORL <3 FTtiN> 
MIXED UP. 



Ruddy 'edci 




Well, WELL... and what A*e 

UJ6 PlAyiNC^ AT today? 




* r 


Don 1 Ask ME . i dmnno N/uFFIA/ • 



^X'/^ TPTlNC TO CHANCE 
-The usual data of Fi-uiD 
Dynamics sv introducing extra 
PARAMETER FORCES ™ T ACr 
0N the FLUID MASS flNO IX> 
So AT A DISTANCE. 



Ip I had anV 

SENSE X'd STAV AT 
Home. 


*Ow Dyeft KNOW WEWEft vb# forces'll 
BE STRONG, Enutf ? 




CoME To "Th/ajk oFitT' 
I- don't have MUCH 
CHOICE. 


It would appear 

TO 6E A GIUESTION OF 

ENERGii, old chap/ 



W^DIeR 



MSAfJ j FISH-FACE 


The fluid possess€5 a certain 

amount op Kinetic ENFRsy. To modify 

THE SPEED OF THE FLuiP USING, LAPLAcZ 
forces, yow have to impart eweRey of -fhe 

SAME ORDER OF MAGNITUDE. AnYWAV; you R E 
the ONg WITH THE Fish FACE.... 


Xx 







... BUT let's not worry about that ^\ 
now. LosicAU-l, if the Energy transmitted | 
BV THZ LAVLACE FORCES is QR.BATBR. \ 

THAW THE K/NtriC ENERG,)/ OF THE «-“<*>, we SHOULD 

Be a bl£ to CONTROL, the flow/ completely. 


UOblLj i MUST 5Ay, we REAUY ARE 
All having fun and c*ames -ropAi , 


AREN r u* • 



Sfty no MoAC/ Sc/WSHMVe, SAy wo MORE- 
VeR~ Widows wot bunion' 'Isgins is like. 
Give '|M AN INCH an 'c'll 'ams '/MSELF* 


bAHjVOOL’pe AFRAiD OF >t>ufc OuJN 

SHADOW? It's all l°id-voltagj£ stuff 
AN yuMy. The sky won't fall /n with 
4o volts and 10/000 SAl/ss, dammiT ! 



V^HAA'T! ?! 
Max , ye£ <so*>J 
&onK££s !! ( 




bf 



Bleepin' nonsense anyway, 'is RuDPy 
M 0 SQ 1 UTO - 'VDftO- 0 VNAMO- wotsit. .. 


Come ON NOW . . . AlAGjNETOHYDRDD/NAMIcS^ 
abbreviated MHD... you’ll even Find it 
in THE Dictionary j 


•yK 1 




6y usiNCi rue s-vstem as a DEOELERA'ToR. and us/n<* tujt 

THE RIC»HT AMotiNff OF £N€RG,Y y I've MANAGED TO CREATE A 

STATIONARY CLAVE FRONT with no obstacle other than -rwe 
LAPLACE FORCES IB. 



,<£=■ V>Vs 


2.3) 











X'u. mAKE AW OTne.fi. CHAWNEL, US/WG, THESE TWO BITS 
OF WOOD TO FORM A CONSTRICTION. 



Hmmm. No ELECTRODES, no /^C-WFTiC fieu? 



PROVIDED 'THE CONSTRICTION 
isn't Too PRoNOuNC€J> you <5£T 
WAVEFRontS across it. 



Bmt if the constriction is severe ENJouejH, these F&oms migrate 
UPSTREAM, FORMING A FRoNlAu WAO£ THAT STABluieS AT THE ENTRANCE 
op tht constriction). £ve m "Though the fluid can still flow), we call 

THIS PHENOMENON A BlOC£A<$ET. 


y 









Buurf tJoW^ oBseRvE Ho to -the Conm ing, g^PetiMevreft. has useo A MAc,ueric 

FIELD TO REALIZE -ntfe S<\M£ BLOCKAGE A6 -THE OK* PRODUCED BV A COtOSftflCTfON. j 





WODDfcC- Vow. FINK A6AHT IT? 




T'm OBSERVIN', T'M OBSERviM.' 

Wots so amazin' abahT ■ftfATf’ 

TV Archibald ^dds Laplacf R>rc&s to 
His cokjstriction, he'll Get a MORE 
SEVERE BLOCKADE. 



Oh, ip you. youw^sTcitj 

WISH TO AMUSE you** elves 
gy oiihie, La Place Forces TO 
MAKE tUAVEPRONrs y tony SHOULD 1 
object? Have vdor fun, iownes. 


AqTebv. But. . . suppose X 
INVERT THE lARACE FORCE’.. 




UNH 0 CKA 6 E 


III STAi?t wv/TH A less PfloNouNceT) 
constriction . To /nvert the force, X can 
£/THeR INVERT THE MAGNETIC FIELD B* oR- 
INVErt the CURRENT 1, Hey PrestoXf The 
product XB is lapse enough C #0 then -this 
A ccELgftAT/Ne* LAPlAcf Force- MAKES "THE 
WAVEFRONTS DISAPPEAR UPS'TPlfAMI 



V>Vs 


(^) See Appewouc B^pa&e 71 ^) 


2 Z 
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<He FRONTAL WAVS 
IS ANNIHILATED. 


BLOCKS S 


WAV 6 FBOMT 


v>v« 




UW BLOCKAGE 

DUE To ACCELERATING 

Laplace Fotteb. 



DEPRESSION/ 


INCREASING THE Lt\PLAC£ FORCES, ARCHIE CAN EVEN 

produce an effect of Suction, fnow^m to lowl£ the level 
UPSTREAM Amo CREATE a DEPRESSION). 


^grniB : 

/Archie's discovered 

50/Vie-fHlNiGA 

/MPO^StRLE I 






<lReSIAS. ALL OUT 

OF BREMR ? t>'0 Vou RUN? 



X ve got ANOTHER ID€A. ) 



X'u- -those Tl MO gadgets 

SIDE 8V SIDE j iw A LARGER CHANNEL 
LEAVING -THE £Lecrf?oPgS IN PLACE ! 


ANNiHiLATiON OF 
THE BOW WAVE 


WHATS TO MAfPF nJj SoPHlE"j 5 

What’s 401*1$ -to happen? 



i Vont KnowJ You- 
aaake am meavous, dancing, dp 
And pow/v u i Ke . 




7 i\ V-*- 


"ThE ELECTRIC CURRENT X 

UALL circulate through the 

FL.UIP ; F*oM ON*. CLecTKopE; TO 
THE OTHFft. Tne MAG,WCTIC 
F’iEL-D STAY 

P£FP 6 n/Dicvla« to TMe Pl^nE" 



OF THE D*AwONl€, t 











^Applvin^ -tof 


tfl$HT-HAND RULE, 

1 CAN) 

WOfcfc OUT -THF FIELD 

Or 

FORCES THArr wll act dkJ 

-rue fluid. 

y 


What has he 

AlAfN/AC^ED TO 
UF UJITH ? 



Notice 'THAT .although hes suppressed -the bow wave 

•TH£ ST^RN WAV6 STILL PERSISTS... 


p V- 

££>-■ 




5 Uf? 6 Ly THATls KNOWN.. . isn’t It ? 




N0) IT CE^TAlNLV ISN'T i^mouim! 
LOmaT Ti> LlKT -ft {blow IS, WHAT 
Dots HE TM/fJe he’s PUAV/N6 AT? 




c~ T 


, , ' 

/ \ I/' 

/ ", \ V 




r 


j 


/ 




^ 7 / 


Gv 


TT- 





Bu.t you were suppose.? to be eN<=,Asep 
o '/ ^J, N Scientific FoPucaHizaTipn ? 




LOheh yon popularize - things 
THAT ARem't /\LR£ADy kMOwN, 
DC you REALIZE WHAT THAT5 

CA LLE D ? 


It's called SCIENTIFIC f?E 5 £Af?Ol 



A DO-IT-YOURSELF 

HOD ACCELERATOR 



(*) An/ AWAMCqEMEWT ubvisbd in 19 7 b By Maurice - VlToN 




INK -'*■ 





/ <ne mac^ht, undek/v/^ath the basikj, ^ 

/ PRODUCES A VERTICAL MAGNETIC WELD B, 

/ The PUMPIM^ Effect caw be seek/ 

l BV lISiNQ a DROP oF ink . 




tCjNET 


w, T « a mou- ma&net FoRce fi£lD FU)W 

AND A BATTER/ , you CAM OBSERVE Trig L . ._ 

PUMPING EFFECT. SuT TO Acf ON THE Fluid 

6TRon^lv fnou6H To .change -the structure of the iNAvefronts ( THE LAPlAce Forces 
A1U5T BE TEN Times larger. 


FLOW 



I ll place this model in the test 
channel and increase the force. To 
BEGIN with THE WAVE is NOWTuRBuleNT, 
And THE FRONTAL WAVE 8eNDS. 


I ll increase the force further Ihc 

FRONTAL WAVE DISAPPEARS* REFtACtD S '! 1 F 
DEPRESSION iN THE UG^UlD SURFACE. 


<3REAT ! Nou) FoR THE applications! 


-R> 


[a/A/T for *e y 
Archie! 



Ia/odtck FiNf, Sophie 7 






Ime Laplace Forces ^cT AT A DISTANCE. I think 
Archie has discovered hdw to "warn* the fold upstream. 


I 















F1HD PROPULS iON 


f Ihe Cummins £xpeeiM£NJ'reR strs off \bJTo The' LW^jouw aboard his 
/ W/we A^ihilatoR Au, He must po mcu) is Td Paddle the At a 

\ SPEED V GREATER THAni -rwe SPEED V5 OP SURFACE WAVES. 






y 


<G 



O /O 



_/ How ABOUT THIS FOR AN >DgA ? ^HFRF's A ^ 

PeRMAwewT a^Ag, n et under the hull, and rut electrodes are connected 

__ -TO A BETTER y 




HecK t it poesa/t Go yggy fast . 

CWi-y owe c^AA/M of push... 



hjHeeeeeeeEe! 





U/T T^RES AS AWCR pot^ER. AS A 
STEAM- iRonJ. (*) 


——/ Contrariwise, 

suppose X APPLy the 



rA^ooOOM 


y/ 


SAMf Ft>W£^ -To A CONVENTIONAL 
ELECTRIC MOTOR. 


I 


Tt goes uke -the 


WlWD. 


A 

AIaYDAV, mayday! 


^*HAT HAPPEWED f 3 



n(^ 

Vi-vj 


Your magnetic p, e pp ,5 foo 


WEAK— The /METHOD of pkoPulsioN 
IS MIGHLV ifjeTPl Cl ENT. 


fet) See Appendix C (pa$c 7 l) 


■=7 / 

1 




Huh? W/hat ti'you- mean? 




^ "THE BLADES OF THIS 

( propeller are inclined flT 
V R DEFINITE ANGLE y 


Hr ujoulp Be inefficient. Only a 
Tiny amount of the RsvVEfc would 8 E 
USED Fob. PROPULSION. Most OF IT 
LOOULp BE DISSIPATED 'N THE FORM OF 
HEAT, 'THROUGH FRicTioN. 


What would you. -think of a propeller. 

THAT WAS /NCLlNED AT AN ANGLE OF A 
FRACTION OF A DECREE f* 






And -that'? exact ty what happens un™ 

you* MUD PROPULSION. Suppose THE 

CURRENT 1 REPRESENTS THE NUMBER OF 

Turns and the field B the /Anqle 

OF THE BLADES. _ 




Your Angle is too small 1 All 

yoi/Rg DOING IS HEATING THE H/ArTErt 


With permanent /magnets, The best you can 
HOPE FOR 15 AM EFFICIENCY of a few millionths. (*) 
JN SEAWATER , BEFORE AN MUD MOTOR BegiNS TO BE 

interesting , you need a magnetic field 350 times 
Greater; About 50 to 55 teslas. 






BiaT 10£ KNOUl HOUJ TO MAKE STRONG MAGNETIC FIELDS DON'T WE 


Suppose you COULD G)E T you A. 25 TESLAS. "THEN THE BOAT WOULD HAVE to Be MUCH 

bigGe* and so would the distance between the electrodes. If it were tgn 
meters, the generator WOULD HAVE TO PUT OUT ±0,000 VOLTS. 



»(^)See: Appea/dix C (page^i) 
’o*) A GVMNOTIP is a K 
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able To produce an Electrical PISCHARGE of 300 volts. 









THE PARiETAL 
A«E LERATOR 


Oh, 'eck. 


Soph /£ , iVc worked 
CUT H &o To operatb 

At LOW VOLTAGE' 









Here's Hou) u^es of rozcg look7^\ 


if -me A^A^Nets H^vr 
-thickness d ; then eveRY d - 
CENTIMETERS Tri« peU> INVERTS, 
u« THIS. 





»w A^Sf~: 

r\ 'f~\C~\C~\ ( F * 0/l1 XHe uJALL ? 

hlftirtiwmft l i^nlir si. 

«**■ --- " ^ —_,_- | <C^ 

Watch, now. Xve added some £lec'TRod£S / like this, with alternating, polarity 
Noil), IF i- appl y the RkqHT-HAND RULE, I see That TVe created a FIELD OF 
FORCES, Au_ parallel AND IN THE SAME DIRECTION, near to the >vau., Out to 
A Distance d. "—v 






\ '''ll i 


Fantastic 1 . Geoa igriey as the accomplice of puysics! 




'To CRE-fiTe A /v\AG>NETIC FIELD, YOU NEEO ENERGY. 
BY ACTING O^Ly IN A VERY THIN REGION AROUND-THE 
WALL, yoW REDMCr CONSIDERABLY THE VOLUME TO BE 
MONETIZED, HENCE-TWE ENERGY RE&UlRED, WHICH IS 
PROPORTIONAL. 
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H can also replace: -the magnets ^ coius. 




A NEW Kil» 
OF FlUiD MECHANICS 




A/V5 that's how it is IF you let rue plui p p 0 as it pleases 

Bur MHD CHANTS RADICALLY AU, TUB PARAMeTfes OF THF 
PRO&LEW. 
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rOR- EXAMPLE i Ifsl CLASSICAL FLUID ME^hanJICS, A 
CofWriZ. produces a LOSS OF ADHESIOJ, 6EpJe£ATiN4 
"T MRbUt F/\)06. 





A u-r-rue Brr oF MHD, and it's 
Au. humfvdoRV aqain. 




FiTHep. uifti } 
you u> irj! 


Bu.-T...iT5 CRAZV ! 1t!s Au_ 
KNOUJN , INNIT? 



(( // /ov° 


A (OMlFF OF /VJADWESS U/AFT5 
-TH« 0 U<iH -OHS TALC... 



NqLP-2 -C^_ 








COMPRESSION WAVES 

EXPANSION WAVES 

Oh yes, LeNNy - yow’Lu see. You a< 3 cee that when V > \4 , ch awoes 

|N DIRECTION OF A WALL CREATE EITHER. A COMP^ESSfON OR A/J 
EXPANSION, hW> toon, -the /MA<3NE'7£>HYDRo DYNAMIC system creates 
ABSOLUTELY IDENTICAL effects! 


Twe I^Hb ACCCCeRAToR, OR. A DIVERGENT Rfc^lorJ/ LEAD TD 
A U>l^ER-llY<5 OF THE l£YEL OF THE WATER /N THE CANAL. 


V>Ys 



dive rgent 

Req ion 
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LA PLACE 
Force s 


'I'^E MHD DECE L£ RATOR, OR A CONVERGENT RFGIO/V , LEAD 
To 4 RISC /N -THE LEVEL OP WATER (|sf TH£ CANAL. 



£oNVE£££NT 


WWE'FtfONT 



So IT OUGHT -TO Be POSSIBLE to ARRAN66 FOR THE MUTUAL 
-ANNIHILATION Of THE PHENOMENA OF COMPRESSION AND EXPANSION 

©y cancelling those of "natural" oeu?/N — due -r> the l/aus- 
A(3ia/nst Laplace eoeces of ''aRtie iciac* ori<j/n. 



<o REGULARIZE THF Flow around THE HULL, you /MUST SMOOTH out 

as fak as possible, flwy v/afiations in rne i^atfr ceveL. UJ*eR£ 

A WAVeFRoislX t£nds to form , X AccelfratE- /4nd to Moir> an 

OVERex PENSION , an OV^CC6URA‘T|0/V / /m some regions, 
su>w >T DOWAi, 


Xt's aw application of my FUWDAMFfy/'ML PRlMClPLE, Pure 

And S/mple; PLeASe L£AV£ THE FLUID IN THg STATE 
IN WHICH YOU WOULD WISH TO FIND IT. 





In/ my experiment on pag,e 2S 

i 5 UGCEeL»ED /M AnW I HILAT/NJGj THE* 

gow wave. But the stern wave 
remained- /N fact it ujAS peiN f e RoFf 1 



The - stern wave occurred preciselV because you lowered the watei^ 

LEVEL TOO MUCH WHEN you ACCELERATED PT. 
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You. re riqhT, "The - main/ objective should be To keep the height of 
The water constant ; at the n/ATiRAL flotation une. "To do that, III need 

A WHOLE MASS OF ELECTRopES, 5oME ACCELERATING, , SOME RETARD ING,. 



BlooM'N marvelous. 'TwennvX 
TESLAS WORF o' MAGNETIZATION, 
an’ Archie’s keRNoo skims pro 

THE WATER IOIVAHT WAVEFRONT'S 
AN 1 ioiVAHT ANY TuRBUCfNCE. Mo 
pAMA^C TER LANDIN’ STAGES • 
Sv ^_ WoT NEXT? 


Uiou LDNlV IT 8E EASieR 
JUST TO STAY PAR ENOuQtf 

out to sea T Don't you ^ 

HRVe MORE IMPORTANT TH/N 
TP DO? 



i don't Ae,RzE . X THINK we OUGHT TO TAKE A GOOD LOOK. AT ArcHIE's 
IDEA, ESPECIALLY THE PARIETAL ACCELERATOR . Pll BOATS SUFFER A lot FROM 
HYDRODYNAMIC DRAGj - RESISTANCE TO fiORulARD MOTION DUE TO FACTION Of THE 
water against the hull. nW the presence of WAVEFRONTS alters the 
PRESSURE DISTRIBUTION/ over the contour of the hull, leading, to a WAVE 
TRAIN in its ljake, lohux grows rapidly joifH the speed And that must be 
The main factor limiting the speed at which the boat can TRAVEL. 




Xf THEY listened to you ; 

T'HCY'P STILL BE Bu/LDiNG 

the Ark ! 


IA/e know Roughly how much energy must be \ 

brought into play to suppress wavefronts. 6f) 

The work pone by the Lapl/ce ponces must b£ 

AT least THE" INCIDENT KINETIC ENERGY OF THE Fm ID. 


Mmmm... SO IF THE BOAT goes AT A 
SPEED V THEN THE U PLACE FORCE X 0 /MUST 
EYCEED SOME DEFINITE THRESHOLD. (-*■) 



QK) 5e£ Appendix 6(page 7l) 



tDr's BEST to make the magnetic field B as lakqe 

AS ppssiftte. X= YOU HAVE B> SMALL AND COMPENSATE 
BY fr\AKiNG\ X LA«G)6, THEN FIRST THE eFFiCieNCY 15 
;ow ; and second, blbctrolysi 5 WILL OCCUR, GIVING, OFF I 
A- LOT of 4ASes. 





THE SCREWLESS 

SUBMARi NE 


'°M T you FEEL THAT > 

ALL- THI5 .. . Ef?.. . 

Electromagnetic propulsion 
is -Just a little bit 
advanced tor the 

CLIENT STATE Of= 

•technoloq V ? 




(lie just need to 
fNNOVATE, that’s au./ 









MS 


ELECTRIC 

current 


f $££ , IF you. \ 

APPLV THE RlQHT-rtflWJJ \ / 
RULE, yaw 04w WORK 
oar ri/Rt -the Device / 
fauces A FIELD OF j 
La PL He g Force s suitable \ 

for. FRoPiusiow, /\v 








■FI--* : 





w,W*nrF 



x O)lu? 



VeRLL NEVER SET _M£ IN ONE 
o' THEM FlNCS 1 



N^X' • 




Lives 
OF A)A$R£TlC 
FORCE - 


Z PORCCS 
- ACrf( nJG* 

ONJ -The FLUID 




OcM€ ON , L^NJfviY I ^ 

* • 

Stop AlftKlNC FACES / . 



NoPE. 1 m Bloomin' WELL- FED 
UP wiv‘ ’Iain's ^.ad^ets. 



UJe'Re ROIN<$ TO 

TP-y OUT TMe 

«yDfi.oDyN€ . 




Come on Lcnnv / tCr's u>w 
voltAcf, low Teen! 



Or.l 'e’ll do is ELECTROCUTE the 
UoTta Yeri 








An MHD SUBMARINE CoulO BE verv Quick AWt> 

completely silent. 




^That’s houj it <qotS, nr\v D6AR Lenny U)M£i^ uj£ 

gEPCCTIVE- SUP£kCOMDUCT/f06 MAGN&TS GjO AfJP ulTRAEFFICIENT 

^lectr i ca l CtEwerotors isoats will stop /haic/nig, uiAveS, flwP 
i ' 

9 SUBMARINE WILL 6 LOW BUBBLES. 


(^) A StipeRcoNDUCf INJG /vir-teRI/Al, cooled to veRy lou> tem pe.rature Cr few purees *clv/n) 
conducts current without rnV Dissipation gy heating. No TOULE EFFECT. 












THE FOLLOW IMS DAV 


So WHATS youc 

N \/ Search me . 

YOUNQ FRIEND UP 

HT5 5URPRiS)NVy 

T"o Today? 

/ QUIET. 


T CAN SEE k)HV HE 5 ASLEEP 


Yes, 

that Happens f*om 

'T/Me T6& 

> 

ry 

" 

Xt— 


' FANK QooDNESsj 



Gives the rest op 

X 

X 

' us A chance teo_ 

s~zZ 

v X;::::=: a 

re-kcw- perate/ 


HE 

- 


Sophie! what happened ! All the'ujihi>pws ape sn\fiisnet>! 





/ -Xr ujas a Sonic booaA 
..a SHOCKIVAVe'- 'Those 

~~V weae Supersonic 

tet planes. 

you (SET "THEM A LOT 
IN THE LESS INHABITED REGIONS. 










SUPERSONIC 
FLOW 

- The SHOCKiVAWs that broke "the ujihdoios is very 
S/milaR to the BOW WAVS’ -that smashed up youR 

LANDING- STA$E • 

- You MEAN, AIRPLANES TlAKE WAVES f* 

- Tn A manner of speaking } yes. Bur -rwey jionV make 
SURFACE U) Aves-J THEY EfAIT SOUK/J> WAVES, WHICH TRAYS l 
at THE SPEED OF SOUND V^. (-*) UJhen A Boat 

TRAVELS at a SPEED V GREATER than V s IT PRODUCES WAVEFRONTS. 

Suf WHEN A PLANE TRAVELS FASTER THAN SOUND (.GREATER THAN Vj) IT 

produces SHOCK WAVES. 

— HOW CAN IT, WHEN THERES NO FREE SURFACE ? 

-ihz density of the Air Plays the role .of the HEIGHT of the water. 

SW'RFAC^ WAVES TEND TO MAINTAIN A CONSTANT HEIGHT S IMILARlY, 

SOu^d Wavfs tend to maintain a constant density. 

5 H 0 CK|a)Av/£S AflE THE FRONTS WHERE DENSITY, pressure, AND TEMPERATURE 




ARE AlWH HI^HEE.. 


v<v« 




if® 


rvf 


You can compare the motion of molecules 

To A LOT OF 6UNDFOLOED PEDESTRIANS, 
WANDERING ABOUT AT A SPEED V S IN A TOTALLY 
Disordered Fashion, in one place, continually 
Bumping into each other C molecular collisions). 
An object penetrating a gas ( s similar to 
A su^_> Running into the crowd at a speed V. 
If this 15 > LESS than V$ then information 
can pass UPSTREAM C forward). Ihe pedestrians, 
WARNED OF TH?' vehicle's AfcKivflL- BEFORE IT 
REACHES THEM, C AN MAKE wAY FOR IT. Ihat's ONE 

way to visualize Subsonic flow. 


^ 5 ee Flight Of Fancy , 5a 


ME SERIES. 



&U.T 


WH f\T HAPPENS U>HEM V IS GRCATM? -THAN V 5 ? 



^>V, 


° ° * ;ooV 


■^HIS PHEMOMEW^ IS CALLED A SH0C£U)AVE\ 

Here SOUNP W/WES replace SURFACE 

WAVES, OTHERWISE it's JI/5T -fWE SAME AS FOR A 

1!>ow WAVE. PROMTS of DENSITY^ FRESSmRE^ 
AMD 'TEMPERATURE' APE INEVITABLY FpRMed. 

the SHOC£u)AV£T occups when -the speed V 

OF THE FLOU) IS 6RFATITR THAN THE SPEED 

OF SOUNP v s . 


i-8 


<3 » 



>0U MEM TO SAY THAT gVeRY N. 

-T|*r>E THOSE HOTSHOTS AT THE AR ' 

Force Base decide to Amuse themselves 

WITH SpMe MI6,H'SPEED AEROBATICS/ X 
HAUe To LU<-> a HEAP OP RE PLACEMENT 
tO/NDou)S AftouHP THE HOUSE 1 





y^HH, THAT 

P'CuRfS ! 

]ryr 

Lm _LL 


5o EVEfty OBTecr TRAVELirsJGi AT A SUPERSONIC 5p£ep (FASTER THAM Sound) 
WILL HPtVB A Ir&OhiTflL. SHOCkLUflve A/VD A REA/? 5H06<mJAVE. O/U THE LEFT 
is a gwa.er, ov THE P'^ht A sphere. 


' Every object , even a <s?RaiN of 
SAND, PROTECTED AT ft SPEED V > V$ , \ 

creates a SHOCK . ratio 

M=V/V S IS called The MR CM NOM&ER 

And if the object is i/erv small, 

THE SHOCKWAVE IS CALLED A 

MACH WAVE . &*) y 


y oa \/ s 

'O 

(V) See Appendix A (pace ^0- 





Sophie's right, you knouj , Wax. 'The flod of a liquid loiTh a free 

SURFACE. CLOSELy resembles THE SUPERSONIC FLOlO OF A GAS. 1 THINK 

Better take another look at Pag? IS" to Remind ourselves about ^He efFEcr 
Of slower or faster motion on the shape of the shock. 




Yikes | 

A WATER- 

awpirfep ? 




CTm fact there's a strong 
S/MU-AR lTy between the mathematical 
EQUATIONS DESCRIBING THE TWO SYSTEMS, 

WITH THE HEIGHT OF THE WATER 
CORRESPONDING to the DENsrry 

OP "THE QAS. 



SO 




THE SOUND BARRiER 
THE HEAT BARRiER 


(jJ^H A SuPeRSONlC WlWD'-TUMNEL, it's POSSIBLE ^ OBSERVE A kjumbep of 

different phenomena. T’riN'arilv ^he: Passat -through the SOUNP BARRIER 
(y* ACCDMPANlEP jJV THE" APPEARANCE OF A WAV£ 'TtfAlN UJHlOM IS 

SOPERl MPOSED ON T^E. TRAIN DUE TO FRICTIONAL DRA^. 




eNeft^V CREATING SHOCKWAVES. 




If you waited to overfly an inhabited Region at low altitude 
AT MACH 5 OR (o , EVERYBODY 5 f?OOF WOULD fall in. 



Like -the bow wave demolished the landinq-sta^e ! 



Across A SHOCKMVE, THE PEI 05 IT/ AND 

PRCS5URC' INCREASE DRAMATICALLY. ANI> ALSO - 

THE TEMPERATURE - . Thf absolute 

TEMPERATURE" is a measure of the 

KINETIC ENERGY 5 IYW OF -THeRMAl- 
AGjITATioN of MOLECULES. If the $A 5 
"COLLIDE^'' WITH AN OBJECT AT ft 5PLED 



^ ^ I 'N 

THEN AT THE STATIONARY POINT ADHERE THE QAS STOPS CoMPLE'TBLI ' All. OF THIS 

energy is converted into thermal «g,itation. So at rue point A the 
STOPPING TgMPERA'TURE varies as the square of the speed V. 


Is a warm nose 
A SIGN OF HEALTH? 



This phenomenon, which 
only becomes tfo-nceABue 

ABOVE /MACH 2 , IMPOSES 
A SERIOUS CONSTRAINT oN 
AIRCRAFT, kNotON AS THE 

HEAT BARKER. 


n 


FeR a c,iv6n specd, picker the 

AIR, THE 'OTTER EYERyF/NK qETS. 




lOrtlcH MEANS that HYPERSONIC speeds 
at low altitudes are an iMPossiRiury! 



Yeah, sure. Burr low-altitude 

SUPERSONIC PelCjHT IS All TOO POSSIBLE • IsnV 


There some - way to invent supersonic aircraft 
-THAT don't SMASH WINDOWS? 3 . , . 





/ 4 nD THAT, my DEA/R CHA£^ S ' 
is urrem^i /mpossisle. If noTj 
'They'd havs. done it long ago ! 




/Af{'/6£ ) m«yee... . If * shock Forms / it's like a Bow wai/Ej sec Ause y 0J 
AFFECr THE molecules upstream @y tufly of collisions due to 
SOUN Av/ES FAST enough FOR. The M TO MAKE U)fly. So THEY CLUMP TOGETHER 
INTO A »OfYP OF ABOUND, THE SHOCK UMl/£. 


LoG»ICAi-Ly SPEAKING , THE 

PoSsiBlLITy OF ACTING IN 

advance By Laplace Forces 
6HEOS A NEIa/ LlOiHt OW fi-fZ 
Problem of shockwaves. 




Tiresias, take a look at 

This PHoTO OF THE MHP fuw 
ON PAC,E S0 I round A CYLINDER. 
) a/ouldn\ yoiA say it's rather 
similar to a SUCTION 

V._EFFECT 7 Hmmm...? , 




’Bcxj^LB 806,GL£ . 

7 r ‘~o 

'r> o 

0> 9 


TriftVS TRUE — ini THE HVDRAOUC exPgftl MENTS^X 
You managed td suck in the water upstream., ^ 

ENOUGH TJ CREATE A DEPRESSION, ) 


'The 

problem 

15 — 

HOW 

DO 6UE EXTEND 

THE 

ANALOGY 

? 









"ip THE HVD^/AUUC AfMLOOy /S AnTTh/HG TO CjO By f |T LOOKS AS IF THERE 

ARE THREE METHOPS op FLV/NXa . 


iJnicH ARE? jA FLV / WHATEVER £isE you C*5, VOU HAVE TO 

'll_^ /WAKE The MOLECUteS OF AIR Move F*oM A60VE 

. \ TO BELOV0. 





First stotem: ^ 

T create a movement of 
the CqAS USl NlG| AN 
AIRFOIL. 


What /A/rfoil? All r 

CAh] SEE ARE TWO 
Co u MTeRR O TAT/ N £ 

—~_J?oro R5. 





AIoroWW /Mollusc | 

A Rotor 15 tust A 
revolving AiftFOIL. y 




5 illv /ne. 


Here's how to > 
observe -the 
INDUCED VELOUT/ 



Second svstew-' accede rate a 

G^AS THAT you PRODUCE youRSELt* 


All 


\\\\ 


D/d you. hear ojhat £ heard ? 


13 mr what's the THlKP s-ysreM? 


^fo -TH iNKIlte, <T5 

TO SUCK /IU ^ 
FtfoM BELOW 

ys/Nd, Laplace Force 


And Sophie, no doubt j 

Stf "TUB B £ACH . * , . 


_V* 

"7 

7/» 

■s 


/r 

./ AT least 
/ Max 'as a 

// 

V BIT ’o 

SENSE- 


I <$ONE 
CA» j 3L 


DHAt '5 uP 
with you ? 


/Archie's g,ot some 

CRAzy IDEA IN 'is 'EAD 
A BAHT FL'/In' kHV 

h'electCicit y. . 



,7 X Po/ NfeD auT To LewNy 

msselt^ tdst now, that it‘5 

IMPOSSIBLE / BECAUSE AIR WONT 

V cftNPucT ezecTRiciTy. 



Xr's an 

insula-toR. 











Hold youR. horses! 'That d^pe^ds on the size of -the ELECTRIC Pl£L£> 

VOW ApPLV. 'TH'VT IS, THET RAT/O BETWEEN THE -TENSION pfT THE EL&CTRODES 
AND THE DISTANCE BETWEEN THEM U Xf YOU USE -THREE THOUSAND VOLT^ 

PER. NMLUMETER., IT CRACKLES AwAy LI K.E MAd! 





ELECTED PE S 






50LEN0IDS 




■^o when's the 

Electric Concorde 

COMIN^ „ . 


~ You See, with a ma^net/c field B of 4 Tesla 5 

/ (40,000 £AU5s) O) AND A current DENSITY OF 

/ onE Ampere per square centimeter Lten thousand 
Amperes per. square metef) you set a Laplace Force of 

40,000 Nle-^TONS PER CUBIC MCTgR. ABouT FouA TC» 0 S 

Pea cubic meter. 33? the" motor has a useful volume of 
__one cubic meTeF, iT^Fftovoes four. Tons of thrust 




fOUfL -ToUS : 


'ANG^ ON ! YeA BUNION DREAMiN 

a(,ain! 'Three thousand volts pe* 

AI/CC/METeA .. . that's GCTTi*/ ON 
A COOL. M ILLSOhJ VOLTS PFP~ t+ETER 



For LaftacE Forces, 

-THATS* 

^_ 

AAlNDBOaCiLiNQ *. . . . 


5 £> 

y> ^ 






" — 

^ c (b , 

I KWOW 

A 

1 


STRiRiNGi APPLICATION OF 

v LahAcb Forces 


Hmmm . UJh at . 



-p 

'IhuNDER • 


H 'ope ver got a 



/ “Thunder 


About loo times more than that of an ord/warv macneX 








Sophie, Sophie , come and see! 

yAtfCHIb's INVENTING SOMETH INC, REftLLy [Aj*y 
Ourr [ pe's Going, TO FLV BV ELECTRICITY / 


My goodness 

T-M ON , 



'vT - " --V / 


ReALI2e ’, ovv COMPLICATED it'd WiFflee? Y e p' D W 
Ten. AV0 a cool/n system pea the soopa^nducteRS y at ulTRalovU temfrachers 
/W 0 a 'iecrmcAL g,ennyrateR wot put aht 'undreps o' me&awots, H'ima^ine 
The WEIGHT _ of it crl 1 



X>u might as wetx T*y 

TO FLY A bunkin’ 

nooklver. poveiz 

STATION ! - 


Plv/NG By MEANS OF ELECTPlCITy 15 OfiVIOUSLV 
/MPo SSI 8LE. 



Oh yeah r Sd u-hat 
mflKES 'ThR'T els ? 




SoiA*-T 

powe*»P.\ 

XmpuAKCJ 


'BUT THAT 5 OiFF'AENr- 
|T'5 ^oTTA h’AiRSOeh/.. 


AND 50LAP CFLL5 Too [ . 




I^Ves> -but what's an Mho P^OPULSIonJ UNIT otmeil 
f\ THAN A kind of C:LECT^0MA6NFTtC AJK?Sc6eV0 7 







\0 FLY, you NEED ENERGY. 

Tfr DOESN'T matter /Much OJHflT FortM 
the eutkay take**- chemical , 
ELECTRICAL — MS LONJC, AS THgftE 's 
ENOUGH of iT. 








thermal blockage 







Oh ; look at Archie.,, 



He’s eowr-ro 

sleep a$aim. 


What a surprise. 





U)hAT Do you innfiKg of all that 



/ H’hv/ASMUCH AS THESE 'efRE M HP H^gRoDYME 
( WOTS/T5> C0T58eSRD»O0 To TECHNOLOGY ^/uqhT 

; APP£N /M THE MBK CENCHeRY - rr's QUEST/oN^BLe - 

wowEti it's (Uorf the bleed»n’ gaa/dle , iNtJn . 


t>uT thea^ Mtqtir be 






























63 






AST , IT KEEP 5 D ouiN the i/olta^E X. 
NEED To fiPPui TO THE tZUE-CrRoOeS. 








Secomd it keeps doiv/v rne kolwme itJ u>mch T^e 
^ACttoeric ti&lO is created. ^ Practical. tek-MS , 

that's THB ARE'' OP SuRPAce oR ' rWt? MPCHIK1 , 

AOULflP^IED gW THE SPACES BETWEEN ^ ^£S 


"ThiRD, THE" Action TAKES Place /n A th/aJ 
LAVER t cokjcenTR-Ati k ><3 THE" lotJlz-ATiotsJ, "THE 
FORCE 


/AnO HERGS THE G,AsEOU5 
FlolO THAT RESULTS. 


its LIKE A SOP-T of 

el £ crAO/H 4<SMET(C 
H*r LlCOPf^. > 




4“ I t 



* ^ t 

PRESSURE 

DISTRIBUTION 


'll Tusr REMAINS To produce 

EHoM-CH IONI 2 A TioNj TWAT IS, ErJOUC,H 

FREE ELECTIONS /hi THE i-AVef? OF 6^5 




Xf you. PllT THE ELECTRODES /A 
MiujmETER apart A(n/i> use a thousand volts^ 
that should BE" EN/OU£jH Td STRlP ELECrfciMS 
FROM The ATOMS, EREF/Md, TH EM FOR. 

/A CURRENT T6 PASS. 



THl iONiZATiON 

PROBLEM 


"The component of the air that provide5 free electrons isnV o*y gen 

OR. NITRoGfcN } BUT NITROUS OXIDE (^OS. BuT THE SIMPLEST 50 UJTI 0 N 15 TO 
ENRICH THE Ai* WITH A substance TdAT GIVES OFF PLENTY OF FRee ELECTRONS, 

such as Cesium or Sodium. 





On 80AR0 y AZCrtlt'j G,0T 

A P/^oduc/ajg, A veK/ 

HiCjH FPeouewc/ 
ez.ecr/?ic Field in th£ 

Cthre£ f/ , 

IHOUISAND /[ / 

MEGAHEATi). \1 


>So tuE 5 or£ pores through 
The ceramic covering,, *wd emit S/walc. 
Quantities op Cesium VAfbR through treM 
DuPinJ^ Fi-lc^rtT. 



'Tne-se wicroum ves arb Rapidly absoRbep 
By the Myetf op air surrounding, the 

AIACH/NE AND ALSO PRODUCE FReE 
ElE-CI fK ONS 





I 


i-fiveR of 

’LrtSMA 


AAth of a 

CA 0 LECULE OF QAS 


I DAllZATlO/O 


K1 6 , HT ; X Reck'onj that 's the LoT. 

A<0 INTERNAL TELEVISION O^CWIT, USiKJ6) 
/VMCR 0 CA(*\CR.AS DISTA.I 6 UTCD OUER THF 
SURFACE, UMU. ( 5 /ve AS §tx?D A WECH OF 
^ THE OOTSIOE-. ^ 


DEIONrMTlOfJ ACCOMPANIED 
B>V LI C»MT EMISSlOpJ 



HcW|2ATiON / 




Xt 7 5 LUMINOOS... yV^\\ 

K£DDI SH.... M\h\V 




T minus Tew 

COU/VT/fr/6, , . 


That's that 
GM>g,£t 

strike we PlN< l LgNNy a NJ > „ IS 

fRiaND; OVER T HERE.... 


'THBv'a settea lc 
OUT FoR -rue 
AIICRoivA^eS ( 





VVt'p BETTE*. MOVE AS FAST AS K/fc CAN 


Kaise? -the iSiUtoUS-seML \ 





























scsamfic appendixes 


THERE FoR£ _V _ L_ 

V, R 


During a time t j an 

ElMITT ED LUAVE PROPAGATES 
RADIALLY TO A DISTANCE 

R * Vj-t , while the oBTecr 
neves L= Vfc, 

_V_k s/no<=Ji-A 
V * ft 1 / *- 


*rj It is possible to act om the wave 
SYSTEM IP the energy received BY -the 
volume element TBL CwoRK. done gy the 
Laplace Porce along, the /nteracti on lekigtiQ 

J. i/2 

15 ^rteATefL than The kinetic energy 2f v . 
In salt water electrolysis limits ZT to 
X aIcm^ ( lo* A/M*j. suppose V = % cm /sec. 

**2.P»M /VsSUA^F " T 'HE' CYLINDER GOES $MM 
(o' (flX 10 3 M), WITH AN INTERACTION L-EKJCTr/ 

equal, to the - size of the electrode; 
2_XIO* 3 Mj and p = I0 3 kg/m 3 , if - B" -i tesla 

(13,000 GAOSS) THE INTERACTION 

mtyiM&TZB. IS 5 s - Z ^a — * iO. ' fw6 ' 

BOW \A^V£ is annihilated.. . 

» 


^ 'IhE' boat has a thrust of 1 gram. 

Oft /o ' 3 KG Oft ZA 2 NEWTONS. It travels 
4-t 0.1 m|sgc / copies ponding, -to a power 

DfJ /O' 3 watts. 'The: generator supplies 

& VOLTS, ao THAT .5, 500 NATTS. 

The efficiency is thus tj * ^ = 2 * ,0 <<ME 
Pw.d passes through the accelerator ■ I 
± So THE propulsive ew*e »s • 

4 is the speed V. Moreover, the 
PowrR dissipated by the toule eppecT IS T /<t; 
IOHER6 <T IS THE ELECTRICAL C^UCT.U.TV. 

So THE EFFICIENCY IS Tj - ~^7T^T<S 

U )\TH tf* = 10 ahos/m 

8 = 25 teslas we set 

V=2 jOmIseC ' Y i~ 

T =5 |0 M A/M a ' Ihc efficiency INCREASES 
. WITH V! 


The excess pressure at the 

STATIONARY pot NT will BE, /N ALL, 
WHERE p 5 IS the DENSITY 
OF TH£A|R>( 1.3 KG//VI 3 ) And 
V ;s THE SPEED OF THE OBJECT. 
pOR 4 FRONTAL area of 1 M , 
THE POWER- P LOST //V THE 
WAVE TRAIN WILL BE" i yO V ^ 


If V = ^oomIs P = 2 oo MW 
1pV=isoomIs P - 2000 MW 


c The Power associated with 
/MHD ACCELERATION IS TBV. 

With 1= IO^A/m' 1 , B* 4 teslas 

V*IOODp>[seC ) L)E HA*2£ JSV - 40 mw/m. 
If the electrical conductivity op 
the AIR CAWAy FROM equilibrium ) 
REACHES 10 /AH£>S | AA , THAT OF SALT 


TH£ 

we/rr 

T x l* 

T*^ 

Joule 

effect 

Td A 

fDWEfc 

OF 

It 5 

ATTAINABLE . 


It would be 8&st To work uiirH 
B LARGE C2D Teslas") and to 
/ncRFase' Arturi cutty 'The 
conductivity cT ^By emitting 

AuKAM Thrdu^^ a poRcus WAU. 
Oft via -THE action oF 
AAicRowaves^. 



v» \> 




